Scanning electron microscopy with spin polarized electrons (invited)
{abstract)
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The recent joining of scanning electron microscopy and electron spin polarization analysis has
greatly improved the ability to study magnetic microstructure."” By measuring the spin
polarization of secondary electrons, scanning electron microscopy with polarization analysis
(SEMPA ) can directly measure the magnitude and direction of the magnetization and
direction of the magnetization in the region probed by the incident electron beam. This region
i defined by the diameter of the incident electron beam ( ~ 10 nm) and the escape depth of the
secondaries { ~ 5 nm). In addition to the purely magnetic image SEMPA also simultaneously
and independently measures the usual topographic image, thereby making compariscns
between magnetic and topographic structures easier. We have successfully used SEMPA to
study magnetic structures in Fe crystals, permalloy films, CoNi recording media, and
metglasses. Examples from this work will be given in order to demonstrate the unique
capabilities of SEMPA.
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imaging domains in transmission electron microscopy (invited) {(abstract)
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Magnetic domain walls and domains inside thin electron transparent specimens of
ferromagnetic materials can be imaged using the Fresnel and Focault techniques in a
transmission electron microscope. Combined with the diffraction, microstructural and
microchemical capabilities of modern microscopes, Lorentz microscopy offers one of the most
powerful tools to study structure-property relationships in magnetic materials. In addition,
using this technique, it is possible to deduce the local magnetization distribution around
inhomogeneities and complex Bloch and Néel walls, Lorentz images can be used to
quantitatively measure domain wall thickness and estimate domain wall energy. With modified
sample holders and pole pieces, one can study i sifu domain wall motion and the interaction
of domains with microstructural featores such as second phases, grain boundaries, structural
defects, etc. All these will be illusirated with examples of Lorentz images from soft and hard
magnets with special emphasis on the Nd-Fe-B hard magnets. Finally, the limitations of the
Lorentz imaging technique utilizing the deflected electron intensities will be outlined and a
new technigue which utilizes the phase changes in the electron beam as it passes threcugh the
material in a scanning transmission microscope will be reviewed.
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